WHEN the President of the Section of Dermatology honoured me by inviting me to open the discussion on behalf of the Section at this meeting, I could not but feel the responsibility of my office, and a certain diffidence, from my experience in the treatment of leprosy being confined to this country, and, naturally, limited, in comparison with that of those of my colleagues in the Section of Tropical Diseases who have had the opportunity of dealing with large numbers of cases in countries where the disease is endemic.
which were followed by slight general reaction, a marked improvement took place in his condition, and he became so apparently well that he was sent to a school in the neighbourhood in which he lived, and spent the rest of his time playing with the children of his landlady. For nearly two years all went well, until one day I was asked to go and see him, as it was believed that he had contracted scarlet fever, and his landlady was afraid to call in the local doctor, in case he should discover the leprosy. When I saw him, he had an acute attack of leprotic fever, with a fresh outbreak of nodules on his face and the upper part of his body. After about a month, he recovered from his febrile attack, but the cutaneous condition kept spreading, until he became markedly disfigured. The landlady then refused to keep him 988 PROCEEDINGS OF THE ROYAL SOCIETY OF AIEDICINE Sections of Tropical Diseases, Dermatology, and Therapeutics 113 further, and as there was no place at that time in which he could be housed, except the Poor Law infirmary, it was decided that he should be returned to the West Indies; this we succeeded in arranging with the utmnost difficulty.
It is not easy to say that a case of leprosy is cured, for even though no sign of activitv of the disease may be present, and the patient may be free from bacilli for several years, recurrences are liable to take )lace. It is more in keeping with the general experience to classify such cases as arrested rather than cured. It is now recoonized that leprosy has a tendency to be self-curative, and that if the patient lives long enough, and his resistance is kept sufficiently high, all active symptoms inay disappear, and he nmay become permanently free from bacilli. Unfortunately, this ,arrest is liable to be postponed until after long years of suffering, and may be associated with deformities, mutilations, paralysis, possible blindness, and disabilities of so serious a nature as to make life scarcely worth while.
In this country, whlen cases come under observation, they are usually at an atdvanced stage. We rarely see those early cases, in which the only signs are sensory disturbances, such as anasthesia, or alterations in pigmentation, and in which an early and l)ermanent arrest can be obtained under favourable conditions, atnd suitable treatment.
The treatment of leprosy may be considered under the headings of general, local and specific treatment:
(I) GENERAL TREATMENT. No one who has lhad any experience of leprosy can minimize the importance of 'eneral treatment, and of Imaintaining or increasing the patient's resistance by p)lacing him under the best possible hygienic conditions, with plenty of fresh air, exercise out of doors, good food and a cheerful environment, with sufficient mental occupation and recreation to prevent his brooding over hlis unhappy lot. Any general defect in health must he combated, and a tonic regime instituted on ordinary medical principles. Climate and season have their influence on the disease, for cases seem to do best at high altitudes in a dry atmosphere, and, in this country, marked improvement is generally noticeable in the summer and autumn, and a tendency to relapse in the winter months.
(II) LOCAL TREATME,NT.
The local treatmilent is palliative and symptomatic, and, though of value in mitigating suffering, has little or no influence on the course of the disease. It consists of the cleansing and healing of ulcers, especially perforating ulcers, which may require curettage or removal of dead bone; the treatinent of sores in the mucous membranes and of eye symptoms, such as ulceration, iridocyclitis, choroiditis, &c., on general oplhthalmological principles, and the surgical removal of useless, withered members.
Attempts lhave been made to hasten cure by the destruction of nodules and infiltrated plaques by p)hysical methods, such as freezing with carbon dioxide, X-rays, cauterization, curettage, or excision, but no permanent benefit is derived from those procedures. By means of freezing with carbon dioxide, individual nodules may be flattened, and this may help to improve the appearance of the patient. X-rays have a similar effect, but they must be used with great caution, as, should reaction or ulceration occur, healing, owing to the weakness of the tissue, is likely to be delayed, and to be succeeded by a disfiguring scar.
Various chemical means have also been advocated for the reduction of lepromata, such as painting with ichthyol, pyrogallic acid, or trichloracetic acid (1 in 5 solution), or injection into the nodules of solutions of carbolic acid, mercury, or chaulmoogra 989 ,f),() PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 114
MacLeod: Treatment of Leprosy oil and its derivatives. Such local measures may produce partial or complete involution of the nodules, and may thus add to the comfort of the patient, but they lhave no more influence on the course of the disease than the excision of the chancre, or the destruction of a papular syphilide, hiave on the course of syphilis.
SPECIFIC TREATMENT.
The fact that the list of so-called specific remedies for leprosy is so long and varied, is evidence of their uncertainty, and of the intractability of the disease. They may be divided into tlhree classes, namely, metallic preparations, sera and vaccines, and certain oils and their derivatives.
(1) Metallic Preparations.
Of these, arsenic, mercury and antimony may be mentioned, and in this group also may be included potassium iodide.
(a) Arsenic has been employed both by the moutlh and by injection of various arsenical preparations, including salvarsan, but with practically no success.
(b) MIercurgy has also been used, and had a strong advocate in the late Dr. Radcliffe Crocker, who employed it in the form of intrainuscular injections of the perchloride an(d the sozoiodolate. In our exl)erience, improvement from its use has occurred in some cases, but its action was uncertain, and its effect transient.
(c) Antimony has of late years been strongly recommended by Cawston of Natal, and benefit has been claimend from intramuscular injection of tartar emetic (1 gr. in 10 c.c. of normal saline solution), or of colloidal antimonv (oscol stibium) in doses of 2 6 c.c. The colloidal injections lhave the advantage over tartar emetic in not producing much local irritation, and having little or no toxic effect.
(d) Iodide of potassiumn, originally used by Danielssen, has been employed either by itself or in combination with chaulmoogra oil and its derivatives. It acts by giving rise to a febrile reaction from toxins eliminated by the breaking up of lepromata and lepra bacilli, whichi miiay be followed by a diminution and flattening of the nodules and hiealing of ulcers.
(2) Seia a(l l Vaccinies.
Sera. The treatment of leprosy by sera from leper patients lhas not, so far, been successful, and, as none of the lower animals have been proved to be susceptible, an anti-leprotic seruim cannot be obtained from themn. The so-called rat leprosy is a different disease, and the partially successful attempts at the inoculation of leprosy in nionkevs bv Reensteirna, of Stockholm, are still in the experimental stage.
Vaccines. Both non-specific and specific vaccines (i.e.,vaccines prepared from the bacillus of Hansen) lhave b)een employed.
Soon after its introduction, Kochl's tuberculin was given an extensive trial. It was found that leper patients reacted strongly -to it, and that temporary improveinent followed in certain cases, but that in others the reaction only intensified the lisease, and accelerated its course. The treatment had the furtlher danger of occasionally lighting up latent foci of tuberculosis, which are not infrequently concomitant with leprosy, and, in consequence, it gradually fell into disuse. Other non-specific vaccines, such as typhoid vaccines, or stock vaccines of staphylococcus, or Bacillus pyoc,aneuts, have also been tried, and benefit has been claimed to follow the reaction caused by them. Similar effects may be obtained from sim-ple protein shiock, caused by injecting milk albumen. Vaccines have also been prepared fromn bacilli from leprous lesions, believed at the time to be lepra bacilli, but found subsequently to be other acid-fasts, such, for example, as Rost's leprolin, and injections from these vaccines have been known to cause reaction and temporary iml)rovement.
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Another bacterial L)reparation, which lhad a shiort-lived reputation, was niastin, introduced by Dycke:-This was made by incubating ani excised nodule in normual saline solution at 37°C. On this a streptothrix grew, which was regarded as a phase of the lepra bacillus, and from this an ethereal extract was made, which was activated by benzoyl chloride. Injections of this extract produced a general reaction, and benefit was claimed fromn its use. Our experience of it was unsatisfactory. In a cutaneous case, in which it was given for sixteen months, the patient's health gradually deteriorated while having the injections, and in a nerve case, during the five months in which it was used, the disease kept spreading.
As the bacillus of Hansen lbas not vet been cultivated, the specific vacciines have been chiefly emulsions made from excised lepromata, laden with bacilli, or fromi bacilli obtained from serumn, squeezed fromi excoriated nodules, or more recently by freezing the affected skin witlh CO,, and recovering the b)acilli froml the blisters so produced.
The attempt to cure leprosy by the production of general or local reactions, ibv the injections of vaccines, specific or otherwise, is sometimies followed by iiiarked iml)rovement, but, in our experience, the ipl)rovelnent has, so far, been transient.
It is a treatment that should be carried out witlh the greatest caution, as instead of doing good, it mnay do severe lharmii, for not only may the reactions cause the breaking up of bacilli, but the glutinous substance whichi holds the bacilli together miiayr be disintegrated, and an einbolic shower of bacilli be allowed to reach the general circulation, and so spread the disease, in mnuch the same wa-y as tubercle bacilli imnay be disseminated from sonme latent foctus of tuberculosis, lit ul 1)y tlle reaction which may follow an ill-advised injection of the old tuberculin.
(3) Vegetable Oils anzd their Derivatives.
For cen-turies, various vegetable oils have been emnployed in the treatmilenlt of leprosy, and of these the favourite lhas long been chalulmoogra oil, derived fromn tlle seeds of the Taraktogenos kiurzii. This oil was regarded as having a specific value in the treatment of leprosy, in much the same way that cod-liver oil was attributed a specific action in the treatmiient of tuberculosis. Like cod-liver oil in the latter lisease, it was employed botlh internally, by thie miiouth, and externally by injection into nodules, or by rubbing on the skin. It was a general experience that cases benefited from its use, but opinions were divided as to whether the benefit was (lue to soine s1)ecific action of the oil, or simiiply to its nutritional value. As a g,eneral rule, the larger the dose that could be tolerated the miore the l)enefit that could be derived from it. But few patients could take it continuously, owing to its disagreeable taste, and the nauseation and vomiting produced by it, which tended in time to undermine the general health. Efforts were made to mninimize these (lisadvantages by keeping the patient on a milk diet while taking the drug, or combining the oil with malt, but with comparatively little stuccess.
The recent researclhes of Sir Leonard,Rogers and otlhers have shown that these drawbacks can be largely obviated by substituting for the oils either salts or esters of their fatty acids, which can be administered b)y injection, and in thiis way the active principle of the oil can be administered without disturbing the digestion.
At the present time, hydnocarpus oil, fronm the Hydnocarputs wightianza, is beinm largely used, and, as an alternative, cod-liver oil, in the form of injections of sodium imiorrhuate, p)repared from its fatty acids. Thiese injections are believed to have a bactericidal effect, elimninating bacterial toxins, and so causing febrile reactions, which mnay be intensified by combining the injections with small doses of iodide of p)otassium b)y the mouth. During the last two years, at the Homes of St. Giles, we have been using certain <)f these preparations, such as chaulmoogra oil, hydnocarpus oil, E.C.C.O., sodiumii 991 MacLeod : Treatment of Leprosy morrhuate, sodium gynocardate, &c. These have been given by intramuscular or subcutaneous injection, and not intravenously, as it has been found that the inflammation caused by injections into the vein of such preparations tends to block the vein, and renders further injections difficult. We also considered that with intramuscular or subcutaneous injections there was the advantage that the drugs were absorbed more slowly.
Judging from a study of these results, it seems advisable to keep an open mind with regard to the specific action of these remedies. For while some of the patients appear to have held their own under this treatment, and their general health seems to be improved by the injections, others have been unaffected by it, or have been only temporarily benefited. In the case of none of them can a cure, in the scientific sense of the term, be claimed. Those patients who may be placed in the category of arrested cases seem to have reached this stage in course of time, through the slow development of an immunity, almost, one might think, in spite of the differentforms of treatment to which they had been subjected during the long course of their disease.
Unlike protozoal diseases, such as syphilis and trypanosomiasis, for which drugs, such as arsenic, mercury and antimony, can be claimed as specifics, in bacillary diseases, so far as I am aware, no drug has yet been discovered which has been proved to exercise a specific action. Perhaps leprosy may be the exception, but, in the meantime, so far as our experience goes, it can only be said that, as in tuberculosis, so in leprosy, segregation and treatment on general hygienic principles are of more importance in enabling the patient to resist the invasion of the bacillus, and in hastening the arrest of the disease-either in its very early stages, or after a prolonged course-than any known form of so-called specific medication of which we are, at present aware.
SUGGESTED POINTS FOR DISCUSSION.
(1) Can any of the drugs now employed in the treatment of leprosy be regarded' as having a specific action on the disease, comparable to the specific action which, mercury, or certain organic compounds of arsenic, have on syphilis ?
(2) Have such oils as chaulmoogra, hydnocarpus oil, or cod-liver oil, and their derivatives, a specific action in curing the disease, or in hastening the arrest which tends to occur eventually, through the development of immunity, or are thesepreparations only helpful through possessing a nutritional or tonic value ?
(3) What is the value of vaccines in the treatment of leprosy, and are any of those in use permanently curative ?
(4) What are the best conditions of climate, altitude and mode of life for promoting its arrest ? Dr. J. H. SEQUEIRA. My contribution to the discussion will be necessarily brief, as my experience of the treatment of leprosy has been limited. I should like to enter a plea for the careful consideration of " protein shock" as the real cause of the beneficial results of a number of the so-called cures.
In 1911 extensive investigations were made in my clinic as to the cause of-' salvarsan fever." It will be remembered that in the early days the dose of salvarsan was introduced into the vein dissolved in 100 c.c. of presumably sterile solution. Within half an hour of the injections in nearly every case there were severe rigors and a rise of temperature.1 To determine whether this violent reaction was due to the salvarsan or to the medium a number of patients were injected with. the " sterile" solution only.
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One subject so subnmitted was an advanced case of maculo-anesthetic leprosy, a Europeani aged 44, who had served for many years as a steward on a liner running to and from the East. This man had a very extensive eruption on the trunk (photograph shown), atrophy of the dorsal interossei of the right hand with comnmencing "main en griffe," perforating ulcer of the foot and the usual anesthesie and thickened ulnar nerves. He was shown at the Section of Dermatology, on May 18, 1911.1 He received 100 c.c. of so-called " sterile " saline. He had rigors and his temperature rose to 1000 F. The injection was repeated on October 4, and was again attended by rigors with a temperature of 101o F. The eruption after this injection began to fade. A third injection was given on October 12, again attended with rigors with a temperature of 100. 4 F. The eruption disappeared entirely. He has attelnded mny department at regular intervals for the past sixteen years and there has been no recurrence. The anesthetic areas are less, the atrophy of the muscles persists, the perforating ulcer has long healed. For a long time he took chaulmoogra oil by the mi-outh. The disease has been absolutely stationary for years, but I do not clainm his case as a cure.
Dr. GEORGE PERNET said that the treatment of leprosy was a disappointing, not to say heart-breaking, matter. He had dealt with a number of leper cases in this country both in collaboration with the late Dr. Radeliffe-Crocker and on his own account.
The best remedy, in his opinion, was still chaulmoogra oil, given by the mouth in increasing doses, the patient taking as much as he could stand. He (Dr. Pernet) did not consider that chaulmoogra wag a specific by any means, but it certainly did clear up nodular lesions in the skin and whitewash the patient temporarily, at any rate. It must be borne in mind that the chaulmoogra oil employed must be the real thing, as other spurious oils were sometimes substituted. Such oils had been employed some years ago when the Taraktogenos kurzii of Northern India, Assam and Burmah crop failed,2 and that might have accounted for disappointment.
With regard to the nodular variety of leprosy, he did not think much progress had been made since a mediaeval writer divided the disease into " the breeding, full, and shipwreck periods."
Dr. MacLeod's tables, shown on the screen, proved,. unfortunately, that the old writer was not far from being right. He (Dr. Pernot) had had a good deal of experience of intramuscular injections of perchloride of mercury, as advocated by the late Dr. Radcliffe-Crocker. At first this appeared to do good and hold out hope, but disappointment followed. Whatever new method was employed in the treatment of lepers appeared to do good at first, the patient being perhaps buoyed up by hopefulness.
With regard to the bacillus itself, it must be remembered that it was not only found in skin and nerve lesions, but was also present in the viscera, etc., being in fact a general infection. The bacilli, as was well known, were found in enormous numbers in sections of nodular lesions. The only thing he (Dr. Pernet) could compare with this was avian tuberculosis.4 About twenty-five years ago' he (Dr. Pernet) had expressed the opinion that the so-called globi were not intracellular inclusions but glceal' phases of the parasite's life history, a resting stage during which it prepared for further proliferation and invasion of the organisms. This received support from clinical observation. It was well established that in the case of lepers, febrile attacks with enlargement of 1 Proc. Roy. Soc. Med., 1911, iv (Sect. Derm.), p. 110; Brit. Journ. Derm., 1911, xxiii, p. 190. 2 Further particulars are given in Martilndale's " Extra-Pharmacopoeia," 1915, i, p. 557. 3 Pernet, " Leprosy: a Survey " Quart. Rev., No. 394, April, 1903, p. 391. 4 A valuable contribution to this subject is that by V. A. Moore, ".,Etiology of Avian Tuberculosis," Journ. Med. Research, Boston, 1904, xi, pp. 521-36. 5 Pernet, Trans. Path. Soc., London, 1901, Prognosis was better if a leper remained in this country under good conditions of hygiene, food, etc., than if he returned to the tropics.
He (Dr. Pernet) was afraid that there was no cure for leprosy, but he had seen progress in nerve forms come to a full stop, the disease apparently "petering out," but leaving behind the main en griffe, etc. In the case of young lepers, he considered" the prognosis was very bad. Thyroid feeding might perhaps prove useful from a general point of view. But he did not suggest that thyroid was in any way a remedy for the disease.
Dr. G. C. Low said that the position in regard to leprosy could be put very briefly, in fact into a nutshell; there was no specific cure for leprosy at the present day. Specific cure for a parasitic disease must mean that the drug in question killed all the parasites in the body. There were but few drugs known of which this could be said; the best example being seen in the use of antimony in the tropical diseases, bilharziasis and leishmaniasis. The administration of "Bayer 205 " in trypanosomiasis was another example; in certain cases it killed off all the trypanosomes in the blood and tissues of the patient and so brought about a permanent cure. The effect of mercury in syphilis had been mentioned, but this drug could not be compared with those just named, as in many cases it certainly did not kill off all the treponemata. A similar instance was seen in the use of quinine in malaria. Quinine was called a specific in that disease but it was not really so, as it did not sterilize the patient of his parasites, and if its administration was stopped relapses quickly appeared. Both quinine and mercury had to be taken for long periods of time before any definite cure could be claimed.
He was now able to speak from a twenty-seven years' experience of leprosy, beginning with the work of Sir Patrick Manson, in 1899. Chaulmoogra oil, together with its derivatives, had been used from time immemorial, and though not specific in leprosy it had a beneficial influence on the course of the disease, due no doubt to its nutritive value in the body generally, in a similar way to the action of cod-liver oil in tuberculosis. Chaulmoogra oil, however, did not cure the disease, and its action was purely palliative. Dr. Pernet had just mentioned thyroid feeding. Sir Patrick Manson tried that remedy in the old days; in fact he (the speaker) had seen practically everything tried in treatment of the disease. There was probably hope in the future in the application of protein shock, but, again, that treatment was not new, for in 1903 he remembered the suggestion being made that a tuberculous leper should be given beef extract or milk so as to bring about this condition. Again, Dr. Sequeira had told them that evening of his patient whom he had treated by the induction of protein shock with very beneficial results. At a recent meeting of the Section of Dermatology, Dr. Graham Little showed for the second time a case of nodular leprosy treated, by Hasson's vaccine, with' remarkable results.' :He, Dr. Low, did not doubt that the good result in that case was due to protein shock and not to any specific action against the germ itself.
The vaccine was an autolysate containing 15,000 millions of Bacilluts pyocyaneuts and about 5,000 million Hansen's bacillus in 2 c.c. of physiological saline solution. If such a mixture were injected into a patient a protein reaction was inevitable. He thought, however, that there must be some special feature in this method of treatment which required closer investigation. He agreed with Dr. Pernet that leprosy was one of the most depressing and hopeless diseases one had to treat. With regard to chaulmoogra oil, it had been said that the cases of leprosy we treated in this country were old chronic cases and not those in the earliest stages of the disease; but this was not so. He (the speaker) had had under his own care two cases in the very earliest stages. Though treated with all the modern methods of application of chaulmoogra oil, both those cases had gone progressively down hill and .the patients were now well-marked lepers. Still one must not give up hope, and he (the speaker) counselled persisting until some new drug, or some further treatment was found which would ameliorate or cure the terrible condition of these unfortunate patients.
Dr. T. A. HENRY. The two products of which you have heard a good deal in to-day's discussion, viz., chaulmoogra and hydnocarpus oils, are two of a small group of fixed oils, derived from plants belonging to the natural order, Flacourtiace,re.
The organic chemist has not until recently given much attention to fixed oils, mainly because they are, on the whole, simple in their structure and do not lend themselves to those protean changes in which he specializes. As everybody knows, the fixed oils are all glycerides of straight-chain, fatty acids, and in spite of the apparent great variety of fats and oils found in nature, they contain only about a dozen important different acids, and these belong to four closely related types. These oils are not entirely without interest to the leprologist because it has been found that certain of them do exert some effect in leprosy, but authorities now seem to be agreed that none of them are as effective as chaulmoogra and hydnocarpus oils.
The latter and their allies are, however, quite different from the ordinary oils and fats. They also are glycerides of acids, but, as was first shown by Dr. Power and his colleagues over twenty;years ago, the acids are of a new type-they contain a closed carbon chain and they are optically active, i.e., they have the property of rotating the plane of a ray of .polarized light. Only two of these acids have been discovered so far, viz. chaulmoogric acid and hydnocarpic acid. CMZ It has been assumed, and apparently with good reason, that the action of these oils in leprosy .is due to these peculiar acids, which, as you know, are now administered in the form of sodium salts, ethyl esters or the carefully refined natural oils. These acids have not been found in any plant outside the natural order
Flacourtiacea, but not all the oils derived from this order contain them. They are, for example, not present at all in the oil from Gynocardia odorata, though the latter plant was long regarded as the source of chaulmoogra oil, a m stake still perpetuated in the name " sodium gynocardate."
Most of these oils contain both chaulmoogric and hydnocarpic acids, but one of them, gorli seed oil from West Africa, contains only chaulmoogric acid, of which it is a very convenient source. A considerable quantity of ethyl chaulmoograte, prepared in these laboratories, was kindly tried by Dr. Hasseltine, the Director of the Leprosy Investigation Station at Honolulu, Hawaii, and also by Dr. R. Green, Medical Officer of the Kuala Lumpur Leper Asylum, and in both instances was AP-TROP. Dis., DERM., THERAP. 2 * Henry: Treatment of Leprosy found to be of little value in comparison with the ethyl esters of the mixed acids (chaulmoogric and hydnocarpic) from chaulmoogra oil. These results are supported by some early observations of Sir Leonard Rogers, who, using sodium salts of fractions of the total acids, found that the salts of the higher melting fractions (mainly chaulmoogric acid) were far less effective than those of the acids of lowxer melting point (mixed chaulmoogric and hydnocarpic acids).
The question arises whether the activity is due to hydnocarpic acid alone. Unfortunately this acid has not yet been found by itself in any of these oils, and its separation from associated chaulmoogric acid in the large quantities required for clinical trials is not easy. I think, however, Sir Leonard Rogers' results point the way to an explanation, viz., that to be useful the acids used must be liquid or nearly liquid at the body temperature, and if that is so, it will probably be found that a mixture of the two acids is essential. It is quite likely that the now common practice of injecting chaulmoogra and hydnocarpus oil esters, mixed with olive oil, is advantageous, because it lowers the melting point of the fatty acids, which are no doubt liberated from the mixture in the body.
So profoundly impressed are the Americans with the results of the treatment of leprosy with these acids, that they have imported seeds of these various trees for cultivation on a considerable scale, and Professor Roger Adams has begun the synthesis of a series of acids of this type. There are possible variants which you will see in the number of carbon atoms in the ring, and in the length of the sidechain. There is already some evidence that a six-carbon ring can replace the fivecarbon ring of the natural acids without destroying the activity. It is, however, a curious fact that the naturally-occurring representative of any particular type of organic compound which happens to be useful in medicine is generally the most useful substance of its class. There are, for example, endless partial substitutes for cocaine, but none of them is capable by itself of replacing cocaine. If this proves also to be the case as regards chaulmoogric and hydnocarpic acids, we must look in other directions for an improved and speedier treatment of leprosy. In this connection it is just worth while perhaps to mention that a considerable amount of attention has been given to the use of compounds of various metals, especially gold, copper and mercury in the treatment both of tuberculosis and leprosy. The literature on this subject is very voluminous, but it may be summarized not unfairly as showing indications that mercury, gold and copper compounds appear occasionally to exert a favourable influence in these diseases. Among various compounds of this type made in these laboratories by Mr. T. M. Sharp and kindly tried for us by Dr. Muir, of Calcutta, we had great hopes of the value of a series of mercury derivatives which have the advantage of their being able to be used in combination with treatment by hydnocarpus oil. They are derivatives of m-hydroxybenzaldehyde containing one atom of mercury organically combined with a carbon atom of the benzene ring thus
The Ac in this formula represents an acetic acid residue, but it can be replaced by residues of other higher fatty acids, and the products then become soluble in chaulmoogra and hydnocarpus oils; Dr. Muir has used them in this way. The one product so far thoroughly tried (Hg 33 or myristoxymercuri-m-hydroxybenzaldehyde) proved not to have a specific action on leprosy, but turned out to provide a satisfactory means of treating syphilitic lepers. It is necessary to emphasize that there is no specific for leprosy, i.e., there is no specific in the sense in which antimony is a specific for kala-azar or quinine for asstivo-autumnal malaria. It may also be clearly stated, however, that there is a line of treatment which will cause the permanent disappearance of all active signs of the disease in early cases so that the patient is for all practical purposes cured, though, if a marked reduction in his general health occurs later, there is always the possibility of a relapse.
It may be confidently asserted that if leprosy and tuberculosis be compared stage by stage, the former is the more remediable of the two diseases. Leprosy can in almost all cases be diagnosed with ease from clinical signs long before bacilli can be found in the lesions. Pulmonary tuberculosis can also be diagnosed in its earliest stage before bacilli can be found; but, speaking generally, the prognosis in such an early case of leprosy is more favourable than that in the corresponding case of tuberculosis.
FORM OF TREATMENT RECOMMENDED.
The following is the line of treatment used at present in Calcutta, the items being mentioned in the order of procedure:-
(1) The treatment, when present, of accompanying diseases, both physical and mental.
(2) The rectification of diet.
(3) Gradually increasing exercises.
(4) The use of special drugs, the injection of hydnocarpus oil and its lpreparations being the most important.
(5) External applications and surgical interference when necessary. It is beyond the scope of this paper to go into the full details of this treatment, but illustrations of the importance of its various items may be mentioned.
Syphilis is one of the most important of the diseases accompanying leprosy as we find it in India. We have frequently seen treatment carried on for lengthy periods in cases of leprosy in which the presence of syphilis had not been diagnosed, the patient only growing worse. In such cases the recognition and treatment of syphilis had been accompanied by immediate improvement, the leprosy sometimes clearing up without any special treatment beyond that of ordinary antisyphilitic measures. Malaria, dysentery and other diseases which lower the resistance also frequently lay the patient open to leprosy infection or prevent his recovery.
As in tuberculosis, attention to diet is exceedingly important. A recent inquiry into the reasons for the very imuch higher endemicity of leprosy in some parts of India as compared with others has brought out the fact that the diet of the people is the most important factor. The better results obtained in the out-patient treatment of leprosy as compared with the treatment in asylums is largely due to this. In one of these institutions, where treatment is being carried on with indifferent results, the patients are given a supply of rice along with 1i annas a day (1ld.) for their food. Those who buy good food with the money are in a constant state of semi-starvation, while others who buy cheaper food, such as the favourite badly preserved fish of that district, remain in a state of food intoxication. What wonder if the treatment is ineffective? 997 998 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE
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Muir: Treatment of Leprosy Gradually increasing exercises are no less important in leprosy than in tuberculosis, but the gradation does not need to be as slow or as carefully regulated as in the latter disease. This is another reason why out-patient is better than in-patient treatment, as in many of the asylums in India there is but little opportunity for exercise. This defect, however, is being rectified to a large extent in the best institutions, and in many of them patients have the chance of adding to their food supply by the labour of their own hands. Improvement is generally rapid in those who through well regulated exercises, games, &c., bring their bodies under training. Leprosy seldom makes the patients feel ill, or confines them to bed, except those wh1o have reached the deformities of the last stage; and thus from the nature of the disease such physical development is possible. On the other hand, the rapid progress of leprosy from bad to worse, when it occurs, is often largely due to the despair and physical and mental inertia, which are induced by fear and horror in the patient, who knows that he is suffering from this much dreaded disease. With regard to the special drugs used, we have found, after much testing of various vaccines and other remedies which have been recommended, that chaulmoogra and hydnocarpus oils and their derivatives stand in the first place.
It is not easy to test drugs in a reliable way in leprosy. From the very nature of the disease mistakes are apt to be made. One of the commonest of these errors is caused by the reactions whiclh often occur. The disease may follow a quiet course, the bacilli multiply in the skin, lymphatics and nerves, until suddenly, due to one of a hundred possible causes, the phase of reaction intervenes. Lesions which had not been noticed before, or had been ignored as of no importance, become suddenly red and swollen, and the patient seeks the advice of the doctor, who experiments with some drug or other and finds to his delight that in a short time the lesions subside. He does not realize that the erythema and swelling of the lesions indicate only a phase in a process which had been going on unnoticed for years, and that in the natural course of the disease they would have subsided of their own accord; and he therefore gives the credit for the apparent improvement to whatever remedy he may have happened to use. Most of these remedies which are heard of from time to time have been tested on only a few cases or even on only one case. Certain drugs do, however, possess, a marked power in reducing leprous reactions when these do not pass off of themselves within a short time; and such remedies are of special value, as prolonged reactions weaken the patient considerably and may, esp)ecially in the earlier stages of bacteriologically positive cases, cause the formation of new lesions and a rapid extension of existing ones. Among such reaction-reducing drugs we have found antimony the most useful, and have frequently proved that a few intravenous injections of small doses (024 to 0 04 grm.) of potassium antimony tartrate rapidly bring about a cessation of active signs which had persisted for several weeks.
The treatment of the actual disease in its prolonged course must, however, be distinguished from the treatment of such reactions which come and go, and for this purpose we have found that, though vaccines are useful, in certain cases especially, hydnocarpus oil and its derivatives are the most reliable as a stock treatment.
Our present routine is to begin with injections of hydnocarpus oil, containing 4 per cent. creosote, given either intramuscularly or by infiltration under the skin of the extensor surfaces of the body. Injections are made twice a week, beginning with 4 c.c. and gradually rising to 10 c.c. When patients are able to stand the latter dose without local or focal reactions, a solution of sodium hydnocarpate in saline (1 per cent.) is given intravenously twice weekly, beginning with 2 to 4 c.c. and rising to 10 c.c. These are continued until either a reaction is produced or the veins become blocked, when oil infiltration is substituted once more. The veins PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE Sections of Tropical Diseases, Dermatology, and Therapeutics 123 become blocked by sodium hydnocarpate in some cases, but not in others. We have not yet been able to discover what causes the difference between patients in this respect. Probably an alternation of these two methods is the best way to administer hydnocarpus treatment. The oil given subcutaneously or intramuscularly is more slowly absorbed and less likely to cause reactions. The sodium salt in watery solution, being more quickly absorbed, has a greater tendency to cause reactions.
It may be asked whether we should aim at causing reactions in carrying out the treatment and what are the advantages and dangers connected therewith.
In the earliest cases, which can only be diagnosed clinically, seeing that bacteriological examination is negative, there is not sufficient lepromatous tissue in the body to break down and cause a reaction. Later on, when there is a greater number of lepra cells and yet not a high degree of immunity, a reaction, accompanied as it is by the setting free of bacilli in the blood-stream, often results in the metastatic formation of new lesions. Still later, however, a third stage is reached in which a reaction is followed by beneficial results. The lepromatous tissue breaks down, and bacilli are carried to different parts of the body; but at this stage sufficient immunity has been acquired to cause their destruction; and, though small nodules appear in the skin at various points, indicating the blocking of capillaries with bacillary emboli, they soon disappear and leave no trace. In the fourth stage, in whiclh bacilli have again become reduced in number and those that remain are more confined to the nerve trunks, the stage in which acroteric lesions and deformities appear, reactions may occur in the nerves and cause considerable pain.
It is in the second stage, however, that particular care has to be taken to avoid untoward results. Only very small doses of hydnocarpus oil or of its preparations should be given until the general resistance of the patient has been improved by carrying out treatment along the lines first mentioned, and especially until his muscles have become hardened by exercise; thereafter comparatively large doses may be administered without fear of reaction. In the third stage treatment may be pressed without fear of extension or exacerbation of lesions. Moreover, in this stage benefit may be obtained by innumerable forms of treatment. In such a patient there is sufficient immunity to cause destruction of all the bacilli in the body; but the organisms, being protected by their position id the lepra cells, remain undestroyed. Anything, therefore, which leads to the breaking down of these cells causes improvement.
Among the agents which break down lepra cells may be mentioned the following;
(a) Acute fevers such as malaria, kala-azar, streptococcal and staphylococcal infections; (b) anything which causes protein shock; and (c) the injection of irritating substances such as many of the drugs which have been used in leprosy with beneficial results. In one most striking case acute exfoliative dermatitis was caused by administering stovarsol. The patient almost lost his life, but on his recovery the bacillary infection, which had been a very marked one, had almost entirely disappeared, only a few granular remains of bacilli being found upon bacteriological examination. This case was particularly instructive as showing how rapidly lepra bacilli can be cleared out of the skin in certain circumstances.
In patients in the third stage vaccines are very useful, especially when given intravenously, but the action is more of the nature of anaphylactic shock than specific.
The real test of the efficacy of any special treatment for leprosy is its effect in the first and second stages; and we find in Calcutta that hydnocarpus oil and its preparations are the most useful special remedies in these stages.
Leprosy is as a rule not a very painful disease except when nerve reactions take place. These may however be very severe and cause great distress. One or more 999 Muir: Treatment of Leprosy nerve trunks become swollen and so tender that the patient cannot bear the lightest pressure on them, or the slightest movement of the parts affected. Sometimes only one nerve is affected; at other times several; when limited to one nerve its swelling and tenderness are relatively more marked. The intramuscular injection of 3 or 4 minims of I in 1,000 adrenalin chloride, diluted with 30 minims of normal saline, has often an almost magical effect in causing cessation of pain, especially when several nerves are affected. If the reaction is confined to one or two superficial nerves, infiltration of the connective tissue round and outside their sheaths with 0 * 5 per cent. sodium bicarbonate solution in distilled water generally gives relief. In a few cases, however, when the swelling is very rapid and severe, these measures only partially allay the pain, and in these cases it is advisable to cut down along the line of the nerve and free the nerve trunk, which may be k in. or even i in. in diameter, from the surrounding tissues. The nerve most frequently affected is the ulnar, which, when much swollen, may be constricted between the humerus and the firm fascia which passes from the internal condyle to the olecranon. The severing of this fascia often has a very beneficial effect, and may save the patient from rapid trophic changes in the small muscles of the hand. The freeing of the nerve is followed by instant relief from pain and diminution of aniesthesia in the zone of ulnar distribution; within a few hours of the operation the fingers can be moved much more freely.
It is not within the scope of this paper to go into further details of treatment, but I think that enough has been said above to make the following points clear:
(1) That, if treatment is to be effective, it must follow the careful study of each individual case; and that rule-of-thumb remedies are not likely to give good results.
(2) That any line of treatment which does not put the restoration and maintenance of the general health and resistance of the patient in the forefront will seldom succeed.
(3) That permanent lesions must be clearly differentiated from those caused by bacillary infection present at the time; otherwise confusion and disappointment may arise. LENGTH OF TREATMENT.
How long shoutld treatment be continuted ?-Generally speaking, till all active signs have remained absent for a period varying from six months to two years. It is certain that the disappearance of active signs does not correspond with entire disappearance of disease. What, then, is to be the guide as to how long treatment should continue after active signs have vanished ? If the progress up to that point has been rapid, it stands to reason that the progress after that point will be equally rapid, and therefore post-active-sign treatment may be curtailed. If on the other hand progress up to the disappearance of the active signs has been slow, treatment must be continued thereafter for a much longer time. What should be considered the criterion of the disappearance of all active signs ?
(1) Inability of an expert to find upon careful, repeated examinations of the skin by clip smears, of the nasal mucosa by scraping, of the lymph nodes by puncture, or in any other way possible any traces of Hansen's bacillus over a period of six months.
(2) The disappearance of all erythema from macules and the absence of all changes in lesions, such as the increase or decrease of anesthesia, during a period of six months. After this point is reached and special treatment has been stopped, the patient should always appear for inspection at stated intervals for at least two years. He must be warned that although from a clinical point of view he is cured, there is no certainty that the infection has entirely disappeared from the body, and that anything which interferes with his general health may be followed by the reappearance of the The permanent efficacy of anti-leprosy treatment has been doubted by many authorities. Failure to obtain good results is largely due to one or more of the following causes
(1) Because leprosy is not recognized in its earlier stages and only advanced cases are treated, either those in which lepromatous infiltration has become generalized, the larger part of the skin and the nasal, buccal and pharyngeal mucous membranes having become involved, or cases in which deformity has already begun to set in.
(2) Because the treatment has consisted only of some special drug administered either orally or by injection while there has not been recognition of the paramount imnportance of treatment of the general condition of the patient, and restoration and maintenance of his general health both during and after treatment. We should not think much of the skill or knowledge of a doctor who treated tuberculosis by a drug alone, and neglected diet, sunlight, open air, rest and graduated exercises, and the other generally approved elements in the treatrhent of that disease. Still all these factors are equally important in the therapy of leprosy and success cannot be expected unless due emphasis is laid upon them.
(3) Because it has been realized that there is generally at the back of leprosy some other disease, such as syphilis, malaria, &c., which is lowering the resistance of the body, and which must be remedied first if improvement is to take place.
(4) Because the difference between permanent and active lesions has not been recognized. I have seen patients in whom infection has been absent for years, being treated in 'the hope that sensation would be restored to anmsthetic limbs, and the treatment condemned because there was no improvement. The doctor did not recognize that anaesthesia was due to fibrosis of the nerve trunks and destruction of the axis cylinders of the sensory nerves, and that restoration of these nerves and of sensation was no more possible than the restoration of the fingers which had disappeared.
(5) Because claims have been made of cures when all that had occurred was the subsidence of a reaction and the clinical signs that accompanied it.
(6) Because cures have been declared without sufficiently thorough bacteriological and clinical examinations continued over a long enough period.
The following table is extracted from a list of patients who have remained free from all signs of leprosy from one to five years. Had we a more efficient intelligence department to follow up such cases the number would probably have been four or five times as large: Finally, I should like to repeat that we have as yet no remedy which in the true sense of the word may be called a specific any more than we have such a remedy in tuberculosis; but by carrying out treatment along the lines indicated above we can hope for a permanent disappearance of all active signs in almost all patients in whom the disease is recognized early. While in the later stages, although much more 1001 1002 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE
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Muir: Treatment of Leprosy prolonged treatment is necessary, very promising results are obtained and many have become entirely better and have remained so for periods of several years. If this last statement is recognized as true a little consideration will show its extreme importance in dealing with the problem of leprosy in a country like India. Hitherto, the fear of leprosy and the shame attending its presence have acted as two of the most potent factors in preventing recovery, by depressing the patient, and by leading him to hide the disease as long as possible till it had passed the early, easily remedied stages. Now that there is hope for recovery, fear of leprosy drives patients to come for treatment in the earlier stages, and about 80 per cent. of the patients attending the leprosy clinic at the Calcutta School of Tropical Medicine belong to these stages. The treatment of these patients is cutting off to a large extent the bacillary reservoirs which would have served to infect the next generation. We may doubt whether a true specific for the treatment of leprosy will ever be found-I, myself, doubt it very much-but I think that we have already in our hands a line of treatment which will aid the rapid disappearance of leprosy from India and from the world, though delay is inevitable, due to the ignorance and backwardness of certain classes of the community. I believe, however, that the carrying out of this treatment and the social and hygienic reforms which it implies, backed up by the widespread fear of leprosy which exists, is likely to become an important agent in ameliorating the backward condition of these people.
Appended is a number of contrast photographs which have been selected as showing a real and lasting improvement in the condition of the patients shown. Nothing is easier than to show faked " results by photographing a patient at the height of a reaction and taking a second photograph when the reaction has subsided. This has been carefully avoided. The following are short notes on these cases:-Ca8e No. 35, S. M., aged about 40; third stage; predisposing cause malarial fever (bed-ridden for three months); duration six years; Wassermann reaction negative; erythematous patch first noticed on arm, then, after two years, similar patches appeared on cheeks and other parts (see p. 127).
Case No. 59, A. L. N., aged about 19 ; third stage; predisposing cause, dyspepsia; duration ten years; smear from skin clipped from an ear and nasal smear bacteriologically positive; Wassermann reaction negative. Depigmented patch on right forearm to begin with; after four years the patch began to spread and similar patches appeared on other parts. Then, a year after this, the lobes of his ears and patches became thickened (see p. 128). Previous to this the inmates of the institution were for the most part "advanced" cases-men and women who, on account of their deformities resulting from the disease, were unwelcome in their own homes. Beyond general care we could give them very little. They were depressed because of their disease, and we because of our ignorance of it.
We began with the ethyl ester of the fatty acids of hydnocarpus oil (Wightiana), combined with creosote, camphor and olive oil, which we administered subcutaneously or intramuscularly. Charts were kept of the condition of the patients previous to treatment and of progress. Anesthesia, skin thickenings, discoloration, bacteriological examination were marked, and notes taken of complications.
With this mixture insensitive patches improved, nodules disappeared and the ,general effect on the patient was marked. Previous to treatment every one of them was dull and apathetic, few slept, few had any appetite, and all were lethargic. Sleep and appetite returned, and there was a general desire to move about and partake in the normal activities of everyday life. Both the patients and we felt that we had come to the end of a tunnel and were seeing light. While we were using this mixture we kept a number of patients as ' controls." These received applications of a creosoted olive oil (2 per cent.) only. It was helpful to learn that olive oil caused a decrease in anesthesia, but had no effect on positive areas. With such an irritant preparation it was difficult to say how much was due to irritation, as the percentage of ester was small. We passed from this to a more intensive method of administration, and gave the pure ester combined with iodine intravenously and intramuscularly. In this way large quantities of the ester were administered to our patients-sometimes as much as 16 c.c. a week for those who could take large doses. In early cases (mostly nerve cases) those who could stand this amount did well. In acute cases (skin cases) the patients rarely or never took full dosage. They would have one small injection intravenously, followed in ten days time by an intramuscular injection. But they did very well-especially if the sufferers were young boys and girls. Of the reports and charts we submitted to the Calcutta Leprosy Research Department, 66 per cent. of the patients reported upon were very much improved," and 12 per cent. had become symptom-free. Kerr-Wade and Lara: Treatment of Leprosy The objection to the intravenous method of administering the ester was the occurrence of nocturnal coughing. In spite of this, however, our work grew. The Railway Medical Service enforced their Leper Act and compelled infected employees to undergo treatment. The Government department worked hand in hand with us, and we had a large number of Christian teachers in the villages who sent us more patients than we could house.
The infiltration of the tissues with the ester or pure oil got over the coughing difficulty. The dosage was the same. We combined with it the painting of lesions with triehloracetic acid. Discoloured patches gradually dispersed, positive areas became negative, and we felt we had made a forward step. Out of 180 patients treated in this way in 1923 and 1924, the following statistics were drawn up: Of the infective cases 63 per cent. became non-infective. During 1925 and 1926 these statistics showed an improvement in the patients' condition. The symptomfree patients were 19 per cent., and those very much improved 47 per cent.
As details relating to the action of the oil are now to be found in textbooks, I would emphasize the necessity of first treating any diseases which complicate the condition of the patient. A very little tendency on the part of the patient to resist the disease is a great factor in treatment. If there is no such tendency in evidence, one has to coax its appearance with the utmost patience, for it is absolutely necessary that nature should work with us.
To sum up: At Dichpalli we find that most cases of early leprosy do well, and one can count on a large percentage of successes.
In the second stage, immunity has broken down and treatment must need be protracted, as we have to give small doses of the drug in order to avoid aggravating the disease. As resistance increases we can increase the dosage, and improvement follows.
In the third stage, when the lesions themselves have begun to heal, one can push the drug, and the patient, though he reacts, improves with each reaction. Improvement is comparatively rapid, but if there have been large positive areas in the patient's skin the results may not be very pleasing. The skin, when negative, may resemble "crushed tissue paper " in parts, but the patient will not be able to transmit the disease to anyone, and he will be sufficiently strong and well to undertake his ordinary duties. It is now many years since the outlook in leprosy work was such that there seemed little hope of finding an effective treatment. Various drugs were reported as beneficial, but few gave any apparent cures, and there was usually doubt lest these were but temporary retrogressions, or if permanent, were due to factors other than treatment. At present, those actively engaged in, or familiar with, modern leprosy work on a large scale have, as a rule, a much less pessimistic outlook. However,
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Because the anti-leprosy work in the Philippine Islands is so large, and because it was here that what may be considered the transition period began with the Heiser-Mercado treatment, it may be of special interest to compare, as well as we can, the results now being obtained with those of the recent past. In this connexion certain other pertinent matters will be touched upon.
Definition of " Leper,"
The term " leper" is often applied without qualification to cases that are of three main classes. It has long been applied by some to anyone who shows evidence of ever having had leprosy, whether the actual disease still exists or not. In the asylums of some regions the old, crippled "ex-lepers" are particularly conspicuous. For all scientific purposes such cases should be distinguished from those suffering from the disease.
Of the latter there are two groups. In those most commonly seen the bacilli can be demonstrated. Only such cases can be held for segregation under Philippine regulations, and Philippine reports have dealt almost -solely with such cases. Owing to the advanced stage when first seen, these cases are only fairly favourable material for treatment.
The other group, which has recently begun to receive due attention, largely because of MIuir's insistence, comprises those who present only clinical evidences of the disease. Such persons we prefer to call "suspects," or, when the diagnosis is reasonably certain, " clinical lepers."
When these basic distinctions are not used it is impossible to compare fairly different reports on treatment work. The results obtained, should suspects and clinical lepers be recorded without qualification as lepers, may be expected to be comparatively spectacular, and may unnecessarily excite incredulous scepticism in the minds of physicians who treat only bacteriologically positive cases. There is, of course, greater possibility of error in diagnosing the bacteriologically negative group, though with careful, properly trained workers this is not important.
Previous System anzd Treatment.
At the time of the opening of the Culion Leper Colony, in 1906, effective treatment was unobtainable, and the only available anti-leprosy measure was segregation of bacteriologically positive cases. It is out of place here to discuss at length the effectiveness of this measure. It is sufficient to quote the following official statement : 1 " Revenges and anonymous letters are the best sources of information to localize detected cases of leprosy, though some lepers are identified in fiestas and sometimes in the public dispensaries." While this statement is probably too sweeping, it nevertheless has an important basis of fact, which is to be considered in connexion with claims of critics of the segregation measure that this has been applied intensively and ruthlessly.
Until recently, treatment has been an unimportant factor in the eradication campaign in the Philippines. Of the earlier treatment work here, only a few points need be touched upon. In 1908, Heiser introduced, both at Manila and Culion, Dyer's method of giving chaulmoogra oil by mouth. A number of patients became negative, but it is stated that none remained so for over a period of two years. Injection experiments were unsatisfactory until the development of the well-known mixture of Mercado, who was House Physician at the San Lazaro Hospital, Manila. Several Wade and Lara: Treatment of Leprosy cases having become negative, systematic work was begun early in 1912.1 According to Mercado,2 from 1910 to 1912 patients numbering fifty-two were treated, twentyfour of whom "recovered, blood negative." Apparently most of these relapsed, for only four treated cases were released in 1913, after being negative for two years. These were the first to be released, though one other recovery had previously occurred at Culion. Two more treated patients were discharged from San Lazaro in 1915, and twenty-three from Culion. All of the latter group showed neutral stigmata, suggesting that treatment had been aided by a comparatively high tendency to spontaneous recovery.
The only indication of quantitative results obtained during this period is that of thirty selected cases treated at' San Lazaro by a special Committee appointed in 1914; six had become negative before the end of two wears. We are unable to say how many of these were ultimately released. After 1915 comparatively few patients were held at San Lazaro for continued treatment.
As is the common experience, enthusiasm on the part of the patients tended to wane. In 1915, 1,500 received treatment at Culion (apparently weekly). Later reports were to the effect that attendance was declining, and in 1919 an average of only 700 injections were given weekly. No record is available of the total numbers who were treated, but undoubtedly less than half, and at that time perhaps only one-third, of the total population, which was about 4,500 in 1919. In 1922 the same number of treatments were being given, with about 5,000 in the colony. Though the treatment was at least beneficial to most of those who could take it energetically and persistently, and probably increased the average length of life, most patients were irregular in attendance, for the medicament was often so irritating to the tissues that the treatment was decidedly heroic.
To ascertain the number of cases discharged between 1916 and the present period, various recordls have been examined, especially those of the official Committee on Diagnosis, on which one of us served from 1916 to 1922. Absolute accuracy for one or two years is not possible, but the figures in Table I Excluding the 29 discharged previous to 1916, the treatment work with the Mercado mixture produced 59 discharged cases in six years, an average of 10 a year. PRESENT 
SYSTEM.
The whole situation has changed since the advent of modern treatment methods. so much so that the general plan of the anti-leprosy canmpaign in the Philippines has evolved to a three-phase one, in which both treatment and segregation play leading l)arts. Two phases have to do with the handling of segregated cases: (1) Those more hopeful of successful treatment are to be kept for that purpose in regional treatment stations of the hospital or asylum type; this will permit of close supervision, will provide the most encouraging milieu possible, and will partly meet the objection to segregation in a distant place. (2) Those proved unfavourable for effective treatment are to be transferred to the Culion Colony, where they can lead more normal lives; here those who are suitable will continue to receive such treatment.
The other phase, which it is hoped will be started in 1927, is to be the searching out and dispensary treatment of clinically positive, but bacteriologically negative, cases. This is the manifestation of activity to which Muir assigns so much importance in the case of India. If it can be carried out thoroughly, it will undoubtedly greatly hasten the reduction of leprosy, bu, the practical difficulties are such that it will require workers of unusual enthusiasm and personality to overcome them. At present the system is in transition. Only at Manila and Cebu are there quarters that can be used as treatment stations even to a limited extent. Such of the favourable cases collected there as can be accommodated are held for continued treatment, the rest being sent to Culion. All cases found in other regions are still sent here direct. Negatives are no longer retained until they can be discharged after the two-year negative period; under certain conditions they may be parolled after six months, to return weekly for tPeatment and examination. Discharges and paroles are made from Cebu as well as Manila, a secDnd Committee for Diagnosis having bee'n appointed at the former place.
PRESENT TREATMENT AND RESULTS.
With regard to the preparations now used, it is sufficient to say that the mixed chaulmoogra ethyl esters constitute the chief medicament, for the most part with iodine added to reduce irritation (O * 5 per cent., heated until brown). Weekly intramuscular injection is the almost universal rule.
It is not practicable to present the data on results in summary, as may be desirable, for more or less continuous treatment work is being done in three places, and patients are being discharged from two, the work in these places not being closely co-ordinated. It is therefore preferable to deal separately with each centre; of activity.
(1) San Lazaro Hospital. Here experiments with the nevwer methods were begun on a small scale in July, 1920, primarily with the sodium salts introduced by Rogers, the ethyl esters being added shortly thereafter. In due course the old treatment was generally abandoned, the ethyl esters being then used almost exclusively. The results obtained here have been summarized by Cavino and Tietze.' The pertinent figures, with recent additions, are given in Table II . During the first four years 115 (including probably 20 to 25 that became negative under the old treatment) had been discharged or parolled. The surprisingly large number released in 1925 (150) these workers ascribe to the fact that maximum results are obtained only after loing periods of treatment.
It is to be realized that since San Lazaro Hospital is primarily a collecting station, with insufficient accommodation for retention of all patients eligible to stay there under the plan, much of the population has been shifting. This is to some extent disadvantageous, but on the whole it has probably been otherwise, permitting better selection of cases. The reporters wisely refrain from drawing statistical conclusions from their data. The duration of the disease in these cases is not discussed. However, data as accurate as can be hoped for were obtained by Callender and Bittermann,I who carefully questioned a representative group of 259 patients during this period. The average was 2 v 65 years (corrected figure) .
It is to be pointed out that the above figures cannot fairly be compared directly with those in Table I , for in the earlier period comparatively few patients were held at San Lazaro for continuous treatment. However, it is not without significance that San Lazaro alone releases several times as many per year as Culion and San Lazaro together formerly did.
(2) Cebqt Detention Camp. This has been less a treatment station than San Lazaro, as relatively fewer patients could be held for continuous treatment. Nevertheless, a not inconsiderable number of patients have been parolled from here, as is seen from Table III. (b) Certain discrepancies in this report make the accuracy of these figures questionable.
The total figures for admission, &c., are not of importance here except to emphasize the large turnover in this institution. In view -of this the number parolled, totalling 76 in three years, is creditable. It is to be said that the small number parolled in 1925 is probably due to a tendency of patients to abuse the parole privileges by not returning regularly for weekly injections.
(3) The Ctlion Leper Colony. New work was begun here in the middle of 1921, with 500 cases. Most of the patients received ethyl esters, but groups of 50 each received sodium gynocardate and sodium morrhuate, and a control hundred the Heiser-Mercado treatment. By the beginning of 1922 a thousand cases were under treatment, thie ethyl esters being used almost exclusively. Increased appropriations, further augmented because of the keen interest taken in the matter by Governor-General Wood, made it possible greatly to expand the activity, and by the end of that year a total of 4,458 cases bad been, for a time at least, under treatment. The average duration of the disease in these was about eight years,' certainly too long for systematic, i.e., "cutaneous" and " mixed" cases to be considered favourable treatment material.
Since then there has naturally been much change. Many patients have proved, or become, unsuitable for treatment. Death has unavoidably taken its quota. New patients have been brought in (total 1,630, 1923 to 1925 inclusive), and all suitable cases have been treated. The exact total involved cannot be stated, but it is less than the total of the total figures given, i.e., somewhat less than 6,000.
We will not discuss the results in terms of percentages improved. Implortant as this is, the final test of effectiveness of treatment is the ability to carry improvement to the point of causing bacteriologically positive cases to become negative, and to remain so. To date (November 1, 1926), 358 patients have been discharged or parolled, 27 have died wlhile in the negative period, and there are (November 1, 1926) 244 negatives now undergoing observation, bringing the total to 629. This is about 105 per cent of all cases treated.
When this can be done in a leper colony, where the l)atients are bacillus-positive, very few early, and many proved unsuitable for treatment, where they live scattered over a wide area and so not under close control, where many cannot be persuaded to deny themselves the harmful indulgence of marriage or its equivalent, and where they are constantly associated with discouraging, hopeless cases-it must, we feel, be admitted that an important advance lhas been made in leprosy treatment.
Relapses.
With reference to what actually constitutes a relapse, the experience of the first three years' work at Culion, investigated by one of us from the point of view of the bacteriologist, emplhasized the following basic principle:-The disappearance of bacilli in patients improving under treatment being a gradual process, at some stage it will become a matter of chance whether any of tlle remaining bacilli will be found in material taken for examination, and thereafter the chance will decrease progressively. Consequently, it is practically unavoidable that some patients be declared negative earlier than they should be, and that at least some of these should suffer interruption of that period, because of subsequent positive findings. Such cases, in the absence of definite indication of r-eactivation of the disease, should not be considered relapses.
These and other considerations emphasize the necessity for repeated careful standard examinations before declaring a patient negative, continued treatment and repeated examinations for a definite period (two years) thereafter, and occasional examinations for several years more.2
With regard to the experience in the earliest period of the Philippine work, Heiser stated that no treatment had caused any patients to remain bacteriologically negative for two years previous to the use of the Mercado mixture. Good as this wxas, an unfortunately large proportion of negatives relapsed, not a few of them permanently. Several relapsed at the end of the two-year period. Unfortunately, accurate data cannot be worked out from available records.
Culion records showed, in October, 1925, that of the 508 patients who lhad then been put on the negative list since 1922, 15 per cent. (75) had at some time been removed because again found bacteriologically positive. One-third of these had already been returned negative. In less than half of the instances (ratio 29 : 35) no clinical evidence of reactivation recorded. In several instances the interruptions vere clearly 1 H. W. Wade, Trans. 5th Congress Far East Assoc., Trop. Med., Singapore, 1923 , Lo idon, 1924 The matter of relapses is discussed more fuilly in another paper: H. W. Wade and C. B. Lara, Joitrn. Philippine I8lands Med. Assoc., in the press. _-l_01 7 1018 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 142 Wade and Lara-Cochrane: Treatment of Leprosy due to overlooking, in the first instance, some region that slhould lhave been examined bacteriologically; this was before a systematic record card had been introduced.
According to calculations based on the data obtained, some fifty of the 246 who had been parolled, or discharged up to that time, might be expected to be found at least bacteriologically positive. Actually, of the 358 that have now been sent out (November, 1926) , only four have returned to Culion, one out of 115 discllarged, three out of 245 p)arolled. One other is held at San Lazaro. Unfortunately, we cannot lay stress upon these figures. It is known that the released cases have not been thoi:oughly followed up. It is our opinion that actual relapse is now relatively nuch less frequent than in the past. CONCLULSION S.
To compare the totals indicated above, 88 discharged cases (1913 to 1921) with 684 (1922 to 1926) , would not be a valid measure of the greater effectiveness of the newer preparations, for treatment work is now much more extensive and intensive than in the past, and the former figure includes only cases discharged after a two-year negative period, " parole " not being granted at that time. However, we lhave been satisfied, from the results of direct comparative trials, both at San Lazaro and at Culion, that the ethyl esters can be employed more effectively than the Mercado mixture. For, while the action of eachi of these preparations depends on the same active principles, a given dose of the former is much smaller in bulk andl less irritating locally than an equivalent dose of the oil-mixture, and is more readily absorbed, as shown both by clinical observation and by experimentation.'
The present view is that for large scale work the modern treatment metlhods are decidedly superior to the older ones, and that they seem to be particularly effective in early cases. Thcough they are admittedly muclh less effective in Nwell-established, advanced cases, the results obtained in the Philippine Islands during the last few years show that a not inconsiderable lproportion of such cases (probably 15 to 20 per cent.) can be "apparently cured" if treated intensively, under proper conditions. This is a noteworthy advance, however discouraging to anyone treating any particular small group of unselected cases. In viewv of the impressive total, which all 1926 releases will bring to 800 or more, one cannot, wve submit, deny the reative effectiveness of present treatment, or its absolute value in properly selected cases. It were quite as correct to deny the value of surgery in cancer. In leprosv, as in cancer, eml)hasis must be laid on getting the patient early. It is from this point of view thiat treatment is nowrevolutionizing anti-leprosy campaign systems.
Dr. ROBERT COCHRANE said that during the last two years, while working for the Mission to Lepers, he had had the unique opportunity of seeing about 10,000 cases of leprosy, first in India under Dr. Muir, then visiting the majority of the Homes in India, the Philippines, Siam, and the Malay States. His experiences had been more or less on the lines set out in the comnmunication of Dr. Muir, which Sir Leonard Rogers had read.
When treating leprosy it was necessary to differentiate the various stages of the disease. To exemplify this, he usually classified cases into three stages. The first of these was the invasion period, in which there was a local lesion, either a small anasethetic area or a slight depigmented patch, usually on the outer aspect of the arm or on the back. In this early stage, treatment by protein shock, i.e., by vaccine, or by milk or other substance injected, was sometimes followed by serious consequences. He had seen one case, of earlv anaesthetic leprosy, with slight areas 1 Walker, E. L., MacArthuir, C. G., and Sweeney, M. A., Trans 19th Annual Meetinig National Tuber. Assoc., pp. 553-561. Also collected Reprint-,, George Williams Hooper Foundation, 1922-23, vii.
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Sections of Tropical Diseases, Dermatology, and Therapeittic8 143 of anesthesia along the ulnar aspect of one hand and a few pigmented patches on the back, translated into a very severe case of skin leprosy, with red, raised patches all over the body, as a result of the excessive reaction produced by one of the ester preparations. In the second stage the body was invaded by the disease, and there were skin rashes and nodules; in this kind of case protein shock had a very definite place in the treatment. He had seen a leprosy patient who had raised red lesions and nodules all over the body, who acquired small-pox. After the small-pox disappeared the leprosy was, for all practical purposes, arrested. In the third stage, in which the body had more or less overcome the disease, the disease gradually died out of the body, there remaining simply secondary reactions from the setting up of fibrosis in the nerves.
As a result of the various treatments which he had seen carried out in India, he had concluded that the cheapest-and in a matter in which such a vast number of sufferers were concerned the economic aspect was very important-and most effective remedy was hydnocarpus oil and 4 per cent. creosote; it seemed to do most good in leprosy, in all stages. Other remedies, such as vaccines, might be effective in certain cases and conditions, and often when one treatment did not succeed in a given case another did. Stress had been laid by Dr. Muir, of Calcutta, on the treatment of other diseases, such as syphilis and malaria; he (the speaker) had often seen cases that did not progress, but when anti-syphilitic or anti-malarial treatment was given they at once began to show improvement. While travelling around the Homes in connexion with the Leper Mission, he had discharged twenty cases, and since then he had had reports from the medical officers of those Homes. It was eighteen months ago since he had discharged the last case, and in not one of these discharged cases had there been any return of the disease; the patients were now carrying on their work as ordinary folk.
All who treated leprosy met with disappointing results now and then. In one Home he gave a good prognosis to a patient, but recently he had had a letter from that patient, who now seemed to be passing through the stage of " lepra fever," and was experiencing a recrudescence of the disease. While meeting with such cases, it did not mean that the total results were not effective. The remedy he had named must be persevered with until something more valuable was discovered. He did not claim that hydnocarpus oil and creosote was a specific for the disease in the sense that antimony and arsenic were specifics for some tropical diseases.
Dr. E. A. 0. TRAVERS said that he had been in personal charge of the Leprosy Asylum at Kwala Lumpur, in the Federated Malay States, where the average number of patients at that time was 400. The main treatment he carried out was the powdered whole nut of the Hydnocarpus anthelmintica, given with a small portion of cannabis indica which prevented the treatment upsetting the stomach in any way.' So, though it differed slightly, it was really Sir Leonard Rogers' treatment; he (the speaker) giving the whole nut. This was also a very popular method among the Chinese; it was interesting to note that in a very old Chinese pharmacopceia he had found-and had had translated for him-a reference to treatment of leprosy by chaulmoogra nut. The results of this treatment had been very like those obtained at the Culion Lepra Colony. At that place, in 1924, there was improvement in 71 7 per cent. cases, and 9 * 7 per cent. of cases became negative; and at his (the speaker's) own asylum the figures were 81 per cent. improved, 1145 per cent. becoming negative. The general progress in the health of the patients under this treatment was extraordinary; Travers-Hasson-Hall: Treatment of Leprosy almost invariably there was an improvement in health, also in spirits. Instead of the asylum being an abode of miserable people who were preparing to face death, it was the cheeriest hospital in the Federated Malay States. Participation in cheerful and healthy recreations was insisted upon there.
Reverting to the question of the treatment by use of the whole nut, he said it was possible that in extraction of the oil, some essential part was left behind, as in the case of rice which, when the pericarp was removed, was no longer suitable for food and so produced beri-beri. The mixture he mentioned had the great advantage that it was palatable. In the old days chaulmoogra taken by the mouth was often unacceptable to the patients, and sometimes vomiting followed its administration. The mixture was given twice daily, and it had become popular; besides, it was inexpensive, i.e., threepence per month per patient, and when a systematic collection of the nuts could be carried out perhaps there would be a reduction on even that low figure. The mixture was as easily taken by women and children as by men. When cases did not improve sufficiently quickly, injections were carried out as well. The administration called for no skill, and the crushing of the kernels and the seeds, and the general preparation, was done by the patients themselves. Where there were nO professional men in residence, the foregoing fact was one of considerable importance. 350 lepers received their dose in half an hour, and every dose was registered. The general physique of the patients improved under the treatment, and they usually put on weight.
From personal knowledge, therefore, he believed in the use of the whole chaulmoogra nut, and his results from that use, combined with the administration of cannabis indica, closely agreed with those obtained at the Culion institution, and those achieved by Sir Leonard Rogers.
Dr. HASSON said he had nothing new to say about chaulmoogra; his results with it had been disappointing, though it was only fair to add that almost all his cases had been very advanced ones. He did not agree with those who said that the results obtained from using vaccines were due to protein shock. Those patients he injected with 10 c.c. of milk or peptone, i.e., early cases, had very strong but not alarming reactions. He said he considered that a vaccine was absolutely specific, and he also said that injections of tubercle bacilli did not yield the same result as those following the use of Hansen's bacilli. Tubercle bacilli grew on a vegetable medium, while Hansen's bacilli thrived on man only, they being accustomed to that soil.
Dr. F. HALL. I will add a few words in confirmation of what Dr. MacLeod has told us. For ten years I was Medical Superintendent of the Leper Asylum in Fiji; I left there in 1918, but since that date I have seen the reports from the institution.
With regard to treatment, the tendency of leprosy is towards cure if the patient's powers of resistance are sufficient to carry him through the early stage. There is no specific for leprosy. The cure of leprosy in the community is a matter of prevention, and the only prevention is segregation of the infected. Sensitization can be caused by almost any injection, not necessarily a vaccine. All treatments, at whatever stage of the disease, that produce sensitization or reaction are harmful; they mean either dissemination of the infecting organism through the blood-stream, or the lighting up of a latent focus of tuberculosis. The direct toxin causes heart failure or fatty degeneration of organs. Before summing up the evidence in favour of the new treatment of leprosy, there are a few points in the discussion on which I have a word to say. In the first place, I wish to acknowledge the courtesy and fairness with which Dr. MacLeod has stated his case, and to point out that the class of lepers he has had to treat were mostly too advanced to be likely to yield to the improved treatment. In addition, I was much struck by the evidence supplied in his tables of the prolonged and varied treatment most of them had received before they came under his care, which indicates very strongly that the cases are by no means representative of leprosy as seen in the enidemic area, where moderately advanced cases may prove resistant to treatment. It is this class of residual resistant cases in Europeans which tend to return to this country and form the most unsuitable material possible for treatment, so that those whose experience of such a largely tropical disease as leprosy is mainly in Great Britain cannot expect to obtain anything like as good results as those working in the endemic area with many early cases and.fair samples of all types. This important factor, which I do not think has received the attention it deserves, stands out very clearly in the case of men suffering from residual, resistant, benign tettian malarias invalided home from Salonica, the patients proving so highly resistant to the action of quinine; although when general paralysis of the insane cases are infected artificially in this country they clear up rapidly with a few doses of the drug. Similarly with amcebic dysentery, a large proportion of cases in the tropics clear up readily under treatment with emetine, and most of them do not relapse, apart from new infections. But some patients are absolutely resistant to the drugs in the tropics; these patients are invalided home, and their treatment in this country gives a totally false idea of the value of the drug in the tropics. Similarly, with leprosy, the only cases I have had gre*t difficulty in clearing up completely here have been those of patients long treated abroad with little success, as in Dr. MacLeod's cases. This, I think, accounts for much of his want of success, which is thus in no way due to any want of skill on his part. Dr. Sequeira's interesting case, it appears, should be included under Dr. Muir's third stage, in which protein shock with vaccines or other substances may do much good.
Dr. Travers' oral treatment is, I think, useful for improving the health of patients not likely to benefit by the more effective injection treatments, and I am arranging to distribute the seed of Hydnocarpus anthelmintica to our leprosy-infected colonies this year, that of Hydnocarputs wightiana having been sent out last year.
Dr. Hasson claims that his pyocyaneus vaccine, with a few dead lepra bacilli added, is a rapid specific for leprosy, but the evidence so far recorded in its favour is utterly unconvincing. Thus the case recently published by Dr. Graham Little clearly comes under Dr. Muir's partially immune third stage with an acute exacerbation, which Muir points out always subsides without any treatment whatever, so such a case is valueless as a test of any treatment. By the last mail I received a letter from Dr. Muir saying be had tried the vaccine sent to him by Dr. Hasson on a favourable third stage case, but, beyond causing fever, it had no effect on the disease.
The results obtained by the injection of soluble products of chaulmoogra oil in leprosy are summarized in the table (p. 146), including the data of the three papers contributed to this discussion, and those obtained by several other experienced workers.
The Philippine figures have already been dealt with in the paper of Dr. Wade and Dr. Lara, and show 968 apparent cures, which by the end of 1927 will have reached over 1,100. Those of the Kalihi Hospital, near Honolulu, to which all Hawaii lepers are first admitted, show the remarkable result of 31'47 per cent. of four years' admissions paroled as apparently cured, with only thirteen relapses, seven of whom did not continue the treatment as advised; so omitting these, the relapses among those who continued treatment amounted to only 1 to 5 per cent. of the released. But such results are only obtainable by prolonged treatment over several years. In spite of ninetyfour cases having been sent on to Molakai as incurable, there was a fall of 11 per cent. in three years in the numbers there owing to the deaths among these advanced cases exceeding the admissions. With nearly one-third of the admissions becoming uninfective, a decline of the disease in these islands is only a matter of time, and the Hawaii results alone are sufficient to show that the improved treatment has placed in our hands the means of reducing leprosy very greatly within a very few decades.
Further, Dr. R. M. Wilson, in Korea, has recorded that eighteen months after the release as apparently cured of seventy-five cases, only five had relapsed.
Dr. Muir's results in Calcutta speak for themselves, with 31 per cent. of apparent cures in cases treated for six months and over, the cases attending his clinic being much earlier on the average than asylum cases or those at Culion. This accounts for the better results in Calcutta and at Kalihi than in the advanced Culion cases, averaging eight years in duration. At Bangkok, in Siam, treatment has been carried out for two years with only improvement so far resulting; a longer period is necessary to clear up the advanced cases and attract the earlier ones. The general fact brought out by the table is that in advanced cases only 10 to 20 per cent. of them clear up under prolonged treatment; but that in spite of many not continuing the treatment long enough, in earlier cases seen in out-patient clinics, such as Muir's, at least 30 per cent. become apparently cured. Muir and other experienced observers are agreed that nearly all the very early cases recover under this treatment.
Sodium Hydnocarpate given intravenously.
In my five years' trial (1915) (1916) (1917) (1918) (1919) and much greater improvement in 39 per cent. of cases. These results were rather better than Muir's with over six months' treatment of cases. This was due first to iny cases being out-patients, like his; and secondly, I believe to the intravenous method used by me being the most active form of treatment. This view is endorsed by so high an authority as Dr. G. A. Perkins, the expert chemist of the Culion group of workers, in the following words:-" A still more active form in which the chaulmoogra group of fatty acids can be used is that of the sodium salts. Using these principally by intravenous injection, Rogers (1918) surpassed all previous workers in the effective treatment of a large group of cases. The gradual obstruction of the veins caused by this treatment appears to be the main reason against its extensive use at the present time." That is an incisive summary of the facts, and the ethyl esters given intramuscularly naturally replaced the soaps given intravenously for the treatment of numerous cases, on account of the difficulty arising from the obstruction of veins. Somewhat limited recent experience has, however, convinced me more than ever that my original method is the most active form of treatment, as stated by Perkins. For a few fairly advanced cases, not improving on the esters, improved rapidly after slight febrile and local reactions following sodium hydnocarpate given by the intravenous method. But in the case of two patients the veins became blocked, and I sought a means of surmounting this old difficulty. I therefore asked Dr. T. A. Henry to prepare for me sodium salts of the less irritating lower melting point fatty acids of Hydnocarpus wvightiana oil, such as I had originally used in India, and I found his preparation in a 3 per cent. solution to be quite painless and unirritating when given intramuscularly or subcutaneously by infiltration under the skin lesions according to Muir's plan. Nevertheless, it still caused blocking of the veins in some patients. I then remembered that I first tried a 5 per cent. solution, which always caused the troublesome, but harmless, localized adhesive phlebitis, although a 3 per cent. solution could be injected weekly for months on end in some patients. So I made up a 1 per cent. solution, and found that 10 c.c. doses could be injected slowly into a small vein repeatedly in patients whose veins could not stand the 3 per cent. dose at all. What is still more important, the 1 per cent. solution gave as good reactions and led to as much improvement as the 3 per cent., presumably owing to its not being precipitated at the site of injection, but remaining in active solution in the blood-a very simple solution of the difficulty which I only wonder I did not think of before. Muir, at my suggestion, tried this plan, and he has now adopted the 1 per cent. solution, intravenously, as part of his routine treatment. I have arranged to get this method tried again in several important centres of work in the endemic areas, and if my observations and Perkins' opinion are confirmed we shall possess a more effective, and at the same time painless, simple and cheap method of treatment of this obstinate disease, and one more step will have been taken to effect the conquest of leprosy. It should be mentioned that considerable caution is necessary in the use of the intravenous method in cases with much thickening of the tissues in Muir's second, or actively progressing, stage of leprosy. Otherwise harm may be done by inducing prolonged, very weakening reactions, so it is well to use the intramuscular method until reactions cease before commencing small intravenous doses. Two recent early cases have cleared up in about three months under this line of treatment.
The Effect of clearing upg the Early Cases in decreasing Leprosy Prevalence.
There is another aspect of this advance of even more importance than the apparent cure of a number of lepers, for now that we are able to clear up the symptoms Rogers-MacLeod: Treatment of Leprosy in nearly all the early cases, we have it in our power to bring about a rapid reduction of the disease if only we can attract the early cases for treatment. For this purpose we want to release the uninfective burnt-out crippled nerve cases, and convert our leper institutions into sanatoria for the effective treatment of infective cases, as Dr. Mitchell is doing in South Africa, with the result that earlier cases are beginning to come forward voluntarily to obtain the treatment. If, in addition, we recognize that the disease is very largely a house infection, with an average incubation period of under three years, and rarely exceeding five years, and that whenever an infective case is discovered we can examine all the patient's household and close contacts for early leprosy, treat them effectively and repeat the search every gix months up to five years, we shall detect about 80 per cent. of the new infections in the very early and easily curable stage. If this is repeated for another five years, in a single decade we shall have discovered and cleared up the great majority of new inf6ctions before they have had time to contaminate others. Patients in the typical nodular stages in the tropics only live eight to ten years on the average, and nerve cases become uninfective after some years, so that few infective cases would remain after ten years of such an intensive campaign. In this way a very long step would have been taken in reducing this three thousand year old menace. It is only under very favourable conditions that such a rapid reduction could be looked for, but this does not alter the fact that the improved treatment has made it possible, and as the advantages of early treatment become generally known-as they will with every passing year-more rapid progress will be made.
When we recall that it is only just about a decade ago since any prospect of the hope of an effective treatment of leprosy seemed possible, I feel that the advances in dealing with such a chronic and hitherto intractable disease are already such as to constitute this one of the greatest of recent medical discoveries, and one which will advance far more rapidly in the near future in view of the number of able wholetime leprosy investigators engaged on the problem.
It appears that the improved treatment of leprosy is going through the usual three stages of all important discoveries in treatment. First, the pioneer results raise exaggerated expectations, in spite of the utmost caution of the observers; for many years I was most careful not to speak of cures. Secondly, there is the stage of disparagement through failures in unsuitable cases, as Muir has described in his contribution; and thirdly, comes the establishment of the advance and its limitations, together with further research resulting in gradual improvement in the methods. In some of the endemic areas the third stage has already been reached, as proved by the striking contribution of Wade and Lara, and by the Honolulu, Calcutta, and other results. We owe the advances already made to English speaking workers, British and American, and I wish to pay a tribute to the great work of the Americans, both in research on the ethyl esters, and in carrying out intensive treatment in Hawaii and the Philippines. I feel that we might all well join hands in extending the benefits of these discoveries to as many as possible of the 300,000 or more lepers in the British Empire.
Dr. MIAcLEOD said that the outcome of the speeches (keeping in mind the points he suggested for discussion) had resulted in an expression of unanimity as to there being, at present, no specific treatment for leprosy. Hydnocarpus oil and chaulmoogra oil could not be so regarded, though they were of some value in arresting the progress of the disease. He would rather join issue as to protein shock. He was convinced that those shocks were not specific. He had seen marked improvement follow the injection of milk albumin, also the injection of Koch's tuberculin. But in other cases he had seen the reverse happen, possibly because the injections were made at the wrong stage. But in this country it was not usual to see cases in an early stage. Dr. Cochrane had pointed out that the injection method was harmful in early cases, and he (Dr. MacLeod) had found it to be harmful in some of the late ones.
He thanked all those who had spoken, but it was too late to argue the points raised.
